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the generalized solution ‘of the “Gauchy problem for syatems of quasilinear 


- equations; -§.13. Uniqueness theorem for the generalized :solution of the 


- Gauchy problem for a.system of quasilinear equations in the class of ~ ae 


piecewise smooth solutions; § 14+ Some remarks with respect to systems of 
“linear equations of hyperbolic types .§ 15. Self-simulating solutions of a 
“-gystem of quasilinear equations; § 16.: On the uniqueness of the’ generalized | 


“= golution of the problem on the decay. of an arbitrary discontinuity; § 17../ = 


- Asymptotic behavior of the solutions of quasilinear equations for tro; .. 


--§ 18. On the method of.the. "tenacity" for quasilinear equations; § 19, 9 
“System of equations of gas dynamics; § 20. Comparison of the properties =. 


-. 9f linear and quesilinear equations. 
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~ “golution. The author gives conditions of stability which guarantee the — 
“uniqueness. ofthe generalized solution. It.is proved that, in contrary to 
“the: linear. case, a discontinuous generalized solution of a system of - — 
“quasilinear hyperbolic equations in general describes an irreversible - 
"physical. process. In agreement with earlier papers of the author it is ~ 
proved that (1) is conservative for n&2 and in general not censervative ~ 
for ng&3, where completely non-conservative ‘and conservatively closed = Vj. 
-\ systems are distinguished beside of conservative systems. Properties of - |. 
- @igaontinuity are investigated, where the potential method (cf.(Refo17)) - 
4g used especially. The results of the paper are known except of §§.15. 0 
and 16 and are mostly given without proofs. A great part of the results is 
“contained in earlier papers of the author. In § 15 the author considers. bes 
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-continuously differentiable functions. The solution of (4). - 


generally~can proceed discontinuously also for : ‘continuous ~ 
initial conditions..In the present paper the author gives 
a general method which renders possible to ‘give conditions | 


‘under which for continuous initial conditions: also the 


solution of. (1) will be. continuous. The notion of a weakly - 


“non-linear. system is introduced, and-it ‘is proved that for 


weakly non-linear systems the continuity of the solution 
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2 gece nauchnykh rabot (Collection of Scientific Works ) [Moscow? ] : 7 . 
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PURPOSE: This book’ is inténded for applied mathematiciens and theoretical 
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“ABSTRACT: 


The author investigates here whether any systen of 

cag Quy QUj_ 7 er Sees . 

si ae ae _ ae 

-equations (1) Ape Zsoe by (os 1,245) can be represent 

Pare las 3D ae 

ed in the form of Doilaj.t.x) , 28atutz), a 
= £,(u;,t,*) (i= tion the coefficients. 

245904 are analytical fu %,x» All possi- 

ble conservation theoren of equations 


of hydrodynamics. On that.occasion the num ae 
principles proves to be larger than the number of unknown functions. 
In connection with that some generalized solutions of. the Cauchy 
(Roshi) problem for the equations of hydrodynamics can be shown. 
In. the considered: variation domain of the variables Us,t)X~ the - 
initially given system be hyperbolic. First the conceptions 4gen~ 
eralized.solution of. the Cauchy problem", "principle of the conserv- 
ation of the system of equations (1)",. "conservative", tnon-conser- 
eee vative", Ncongervatively closed", ntotally. non-conservative"; Nine 
Oe Pings ae dependent" are defined. The following statements are valid: 1) 
+ Gard 1/3. When n<2 the system (1) is everywhere conservative. (2) “hen. 
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‘On Systems of Quasilinear Equations. - eee 20-338/59° 
ny 3 the system (1) is as 4 rule tota 
servativity of the system of quasilinea 
in the case of all- non-degenerate transf 
variables of .k -independent variahnles. Thus 
fundamental property of the sy 
tne conservativity is. invarian 
of the variables. The existence of no 
an essential property of the systems of quasi 
the systems of quasilinear equations the equ 
are especially ‘important. Phe author obtains. 
‘ervation principles for the equations of the hydro ; 
unidimensional flow of a compressible liquid. The present paper) 
shall determine the general solution of the system oY. 2 eo. 
eS =o 
“20. 2E. 22, O24 BR 29, Mev e- OQ 2 59QT 
Zvi Ov QQ fe Fei ae Q WW rE ° a ; A ; 
mne here obtained general solution of this system of equations ex- - 
presses the conservation principles of the mass,. the impulse, the ~ 
-energy and the entropy of the gas. Under the same initial conditios 
various generalized solutions. of the equations of hydrodynamics can 
be determined. There are %3 Plavic references. ; Be ie 
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ff: Eliminating the: Reflections “in ‘Wave- : 
guides of Variable Cross Section," Be Le | 


sic Ak Nauk SSSR" Vol LXXIX, No 3, FP yet 430 


Considers & rectengulsr waveguide with variable — 
-eress section and proposes & ‘constructive (design) . 
“method for eliminating reflections caused by. the. : 
 dnhomogeneities of {te form. Shows that if. a wave- 
guide is filled with en inhomogeneous ‘medium whose =~ 


with the inhomogeneity of ite form, then reflections | 
|) of waves, of the tyre By osu be completely 2024, 
Vredenskive 4) 
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A new method of solving the Cauchy Been ee in the large: for. 
qhabilinear pauatione ; 
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‘first asrtvariyes. which satisfy. 


soiutions. of the 
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Gord = FY (x) ae EG “Unie cy es 


oe, ie Id, 2/9 is called the generalized: solution 
‘6 Cauchy problem So 


, fy 
3 Fe oe = 
vat 7 ax Py(u, t,x) 
u, 0% x) de us (x) (i = VgecegH) 6 


“Pe sat Saf generalized solutions a(x) forms a table ‘class of - 
ao bnblors of {4} if : 


, ae ac ounded mausurable u °(x) there exists 4 ate G. wot oe 
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Aone method of- sOL En Sees eos e 0411/0222 - e 
‘for arbitrary u(t, xe e re E>0O- and Of TS t ee ae oe 


ed 0-80 ) that . < Bes 
Rees es 5) é w(t, ss|<e € (Let, --.ym) (8 ne 


‘ “holds for all veut x)e C. “which satisfy : 


Nees ane oe 9 


x, ()S22x, (tT) earsnans 


“e) every smooth (ines cai) ‘solution of. (1). belongs to (ae heres 
‘The generalized solution u(t,x) of (1) is called stable if there exists ee 
8 class a “which contains it. : 


“Pet u°(x) have an isolated cogelanits: for x = 0. The author con-. Peis 
siders the solution of (4) for: Axl b., where b is sufficiently small. 


:. The function u (x) is. smoothed on ble € so that the smoothed function. 
oe eg ; ne rag 
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7 he new: ‘method ‘of solving Frige a erat /oa2e 


ol Se He eS has no singularities for xl b and coivaides with u ee) outside 
; ‘Ixl< & » where ; 


Bic “A165 =o baal ae 


. is satisfied or 


$e (2) SG UGs) tor. Ix} Bees oe EEO) eee ie 

For the. system ¢ of (1) the author now considers . . cud eee 
| Be(0, x) = Bg (x) : oo (9) “ae a 

Ba ther the solution i is defined for O4t£T-or. there again appear. oe 

singularities for t= t ,()<T- Then on an- interval of the length 2€. ’ 
Te(t, (€), x) is sunthea: with the aid of a ‘function. He (x), and ° the 


i Cauchy problem for (1); with. Ge (t, {€),°x)-= By (x) is considered etce: 


By continuing the method one reaches that g(t») and o;, (t, x). 
ets 
defined on O£tST . If there exists ia Oe (t,x) = b(t x): 
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- then. ae) = ee x ja ate ' ganeralized eon of (1) ee a 
_ The author considers Se aver Stites oe yoy 


By or ears = f(a, t,x) 2 2(0;x) =a 3) ae (10) 
oe P(u,t,x) y flu, tyz) are twa times: continuously detente, 
{4 (x)| <ul (x, 2xéx,) 7 t 


Theorem 5 ee exists a unique stebls class. of solutions € of the 
considered Cauchy problem. fach of theaz solutione can be obtained with ed 
the aid of the “potential smoothing" cf the si lari ties, ioe. for: every 
_ solution. its potential reada. (+ tox) = es e (t,x). yea cps 
ene 


As an-example the author considers ine case tae ix) = =O, u Gl “s 
‘plecewiae contianous with an iaolated Singularity in x = 0. 
- The author thanks AN. Tikhenovy Corresponding: Member of the Acadeny of 
‘Selences USSR. There’ ia 1 figure and 2 Soviet-bloc referencess_ 
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KOLOBOV, NeVe, redaktor; KOLESNIKOVA, Ye.A., starshiy prepodavatel'’, . . 
redaktor; ROZHDESTVENSKIY, B.P.,dotsent, redaktors 
(Peculiarity of ‘conditioned reactions in. the structure of a voluntary 
act] Svosobrazie uslovnykh reakteii v.strukture volevogo akta. Kazan', - 
1953. 123 p. ( wan. Universitet. Uchenye zapiski, Volell3, n003) 2 
1. Rektor universiteta (for Martynoy);2Prorektor po nauchnoy rabote ~ 


: (for Markor)s3.Prorektor,po uchebnoy rabote (for Shafugullin). — 


lL, Sekretar' partbyuro -universiteta (for Kolobov) 
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" AUTHORS: ‘Gashav; M.- Aaj ‘Gustov,| G. K.;D' yachenko, °K. Ke Kea ‘omar, eee 
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'PITLE: . Main teginical’ characteristics of the "tokamak-3* experi 
i mental thermonuclear: installation 

| ne . -- oe ban 


i | SOURCE: , Atomnaya anergiya, vei me no. 4, 1964, 287-294 


' TOPIC TAGS: Ueheivenucteas pinch, thermonuclear “Euston: plasma re- 
j search, plasma pinch / Tokomak~3. : . ee 


4 


eee The "Tokamak-3" is intended for the ‘gene isavionl ot: a 
ee - | toroidal quasi~stationary discharge in the. strong longitudinal. mag- 
~ j netic field.- The “borotdal Siscnase is produced in the vacuum cham. 
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- ber by. a vortical electric field, and acts as an equivalent secondary 
oo turn of a pulse transformer. |The produced plasma?pinch is stabilized: 


oy ee  with-a longitudinal magnetic field of: a toroidal solenoid, inside 
ag - /-: t which the vacuum chamber is located. -: The magnetic core of the pulse 
oo". prans former carries the primary vortical~field winding, the demag- 
netization winding, and the winding for induction heating. The set-.°* 
pup is. fed from special power: systems. The electromagnetic system, : 
~) the power supply, and the vacuum system are described ‘in some detail. : 
i “Lghe longitudinal field intensity reaches 40 °kG. ‘The. vortical field |. 
“| yalues are 250 and 50 V-per. turn with pulse durations .10 and 50 mil- 
“\ Liseconds, ‘and with programming of the waveform such as to maintain -i- 
!a constant current in the plasma pinch. . The power supply delivers a iy 
upeak power of 77,000 kW, “maximum 7000 A, no-load voltage 11 kV, and. 
se ; stored energy 180 million Joules. The vortical field is fed from. 
“| €our capacitor panks rated 1000 pF at 20 kV, 11,000. pF at 10 kV, = 
278,000 pF at 5 kV, and 30,000 pF at 5 kV. ‘The capacitor-bank para~ 
‘meters can Ye varied over a wide range. .The vacuum in the linex:does = 
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: os “not exceed 1--2 x10! mn Hg during the ‘interval between gas admis- ee 
» “gion, with the pressure in the outside chamber being 1--2 x 10-8 et 
sof mam Hg. § Orig. art. has: 8 figures. 908 Sco err oe tra ra ear a 
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oO. TITLE: ©. ‘The construction of. the: electromagnet for the: 7. Gev- 
Dae asta proton synchrotron ; Care oe 


= PERLODICAD: Pribory. i ‘ttekhnika: ‘eksperimenta, no. 4 1962, “15+ £19": 


PENT 2 A description is given ‘(including - sectional cay 
of the electromagnet. “The electromagnet incorporates: four types = 


bee magnetic. sections, namely: 1): bending sections for radial 


. focusing (total number 42),.2) bending sections for radial AEA 
—.defocusing (total number 53), 3) bending ‘sections ‘for. ‘radial BS ee 
..defocusing, Located at: points. of beam extraction: (total number. 3), : 


We and 4) quadrupole lenses with. zero field on the orbit (total = 


nuinber. 14).. The magnetic circuits of all the sections are 

assembled from insulated steel sheets (the. chemical composition of 
“the steel is similar to 32-(E2) steel). The hyperbolic pole flees = 
were made on a. special milling machine and. have a curvature .of 
pee em in’ the’ hot iseuts planes + i’ The system used to retain the 
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steel sheets in position was such that the deformation of theses. 
hyperbolic face was +(0.1-0.15)mm after two days and +0.03 mip 22 a 
after two months. The design of the neutral pole faces of the. 


bending magnets was such that their deformation and the electro-. 


--,dynamic stresses did not exceed 0.05 mm. The main winding 
consists of 48 turns connected in series and arranged in ten 


' sections. ~ The winding is made of rectangular copper piping 
which was manufactured by the Leningrad factory 'Krasnyy - 

_ Vyborzhets". In addition to the main winding, there are three. 
compensating coils which are used to correct the magnetic field. - 
- Water cooling is used and the insulation is sufficient to : 
withstand 2 kV. : The extracting magnets,. which are used to ~e 
extract the beam-into the experimental area, consist of a main... : 
“coil (8 turns; copper piping). and two compensating coils (8 turns | 
‘each; copper piping)... Finally, the quadrupole ‘lenses carry an. 
“18 turn main winding and an 18 turn auxiliary. winding, both ‘in| 
‘the form of copper piping. ..In order to facilitate the positioning 
‘of all the electromagnets, each of: them carried special markers 
which were used to relate their position to the appropriate points . 
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on the basic geodesic grid. Special mechanisms: were used. to 

adjust the magnets, They can be adjusted by +2 cm in the oe 

-vertical plane to an accuracy of 0.001 cm and by +8.5 cm in the ”- 

radial direction: to an ‘acai The former adjustment. 

. is made with the aid of s ia. latter by a screw- 
driven ‘mechanism, ros ; 

- wedge devices and ca 


. There are 6. figures, 
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